The Pathobiology of Chronic Thromboembolic Pulmonary Hypertension.
Chronic thromboembolic pulmonary hypertension (CTEPH) is a late sequel of venous thromboembolism that cannot be completely reproduced in animal models. The prevalence of CTEPH in humans is estimated at roughly 17-20 per million; however, partly because up to 50% of patients with CTEPH never experience symptomatic pulmonary embolism, precise numbers on the incidence and prevalence are not known. Because CTEPH is diagnosed at a median age of 63 years in patients who often have other concomitant cardiovascular disease or lung disease, assessment of pathophysiology in patients can be challenging, We do know that CTEPH is a dual vascular disorder. Stenoses, webs, and occlusions predominate in large and medium-sized pulmonary arteries at the sites of previous pulmonary emboli. A "secondary vasculopathy" resembling the pulmonary arteriopathy encountered in other forms of pulmonary hypertension predominates in low-resistance vessels. Anastomoses between bronchial artery branches and precapillary pulmonary arterioles appear during evolution of the disease. Other acquired vascular connections between bronchial arteries and pulmonary veins may trigger venous remodeling. Current concepts regarding the pathophysiology of CTEPH include contributions of hyperactive coagulation (e.g., high coagulation factor VIII, combined coagulation defects, dysfibrinogenemias), insufficient anticoagulation, non-O blood groups, and misguided thrombus resolution (e.g., infection, inflammation, dysfunctional innate immunity, abnormal circulating phospholipids). Current research focuses on the question as to whether a genetic predisposition leads to misguided vascular healing after pulmonary thromboembolism in susceptible individuals.